10

11

12

13

14

15

16

17

18

19

Original Research Article
Prevalence of Phytophtora leaf blight of taro (Colocasia esculenta (L.) Schott)

in the semi deciduous forest zone of Ghana

Abstract

Aim: The aim was to assess the incidence, severitgamg@toms of the leaf blight of taro.

Methodology: A survey of 50 taro fields was conducted durihg tnajor cropping season of
2015 in 11 districts of the semi deciduous forestezof Ghana. Disease incidence and severity
were calculated and samples collected. Isolationrphological identification and Koch’s
postulate of the associated pathogen was carriedtotne Plant Pathology Laboratory of the

CSIR-Crops Research Institute, Kumasi, Ghana.

Results: Phytophtora colocasiae Raciborski, was identified as the causal pathagfetine leaf
blight disease attacking taro. The study revealddgh incidence and severity of the disease
across all locations surveyed. Incidence rangeah 80% in the East Akim District to 92.5% in
the Tano South district whilst severity range frérb% to 86.5% in the East Akim and Tano
North districts respectively. Disease incidence sexkrity was significantly differenP(< 0.05)
across the districts surveyed. Symptoms of theadesencluded multiple circular spots on the
leave surface, white mycelia on lesion surfacet ¢tades on affected parts and water soak

beneath the developed spots.
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Conclusion: The current study revealed a high incidence sexerity of the disease in the
surveyed districts and has laid the foundationeidiensive studies on the epidemiology of the

disease in Ghana and the need to develop managstraegies to reduce its impact.

Key words:-Ghana, Incidence;teafbligRtytophtora colocasiae; Severity, a0

1.0 INTRODUCTION

According to FAO (5) 9.0 billion kilograms of tar(Colocasia esculenta) was produced
worldwide in 2010 making it the fifth most harvesteot crop globally. It is widely grown in
both the lowland and upland areas of Africa, Atlie, Caribbean, and South America. The crop
has high nutritional and medicinal values and ashsail parts of the plant including corm,
cormels, rhizome, stalk, leaves and flowers {8utidized. It is a rich source of proteins,
carbohydrates, minerals and vitamins (10). Medycatlis known to reduce tuberculosis, ulcers,
pulmonary congestion and fungal infection (16). daiion of taro in Ghana is not on
commercial basis and most fields establishes asmtetr crops and in home gardens. Growth of
the crop is concentrated along the forest belhefdountry including the Eastern, Brong Ahafo,
Ashanti, Central and Western regions where it ska® a food security crop during certain
periods of the year, although it has been consitlasea neglected and highly underutilized crop.
The production of taro in Ghana, in recent times been affected by the taro leaf blight caused
by Phytophthora colocasiae which has also been reported to have threateresutstainability of
taro production globally (11; 12; 14). In Ghana)(i8ported the presence of the disease after
similar reports in Nigeria (2) and Cameroon (7).eTtisease affects all parts of the crop

including the leaves, corms, petioles and cormelsylting in extensive damage of the foliage
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and reduced yield (9). It has become a limitinggdad¢o taro production in all taro growing
countries.

Notwithstanding the widespread of the disease ustlcorresponding damage to the crop, there
is lack of information with respect to the inciderand severity of the disease across the growing
districts of Ghana. However, to effectively develapsustainable management tool for the
disease, there is the need to assess the extiret epidemic.

The present study therefore seeks to assess tidemce and severity of the disease in selected
taro growing areas in the semi deciduous forese zuinthe country. The current study will be
useful to unravel the impact of the disease on paoduction and also provide reliable basis for

the development of management strategies.

20MATERIALSAND METHODS

2.1. Site Description and Field Sampling

Epidemiological surveys were conducted in taradBehcross 11 districts of the semi deciduous
forest zone of Ghana during the major cropping@easf 2015. Foliage showing symptoms of
the disease were selected from fields comprisinigoofie gardens, wild and research fields. The
selected areas experience a bimodal rainfall patidrich allows for two cropping. Growth of
the crop is observed very much during the majonyraseason between April and August
although it can be found growing along water bodied the inland valleys throughout the year.
A total of 50 fields in 11 districts were surveyaftlith the exception of the research fields, taro
fields had established as volunteer crops and hermceroper agronomic practices were
observed. Locations of district, soil and geo-emwimental characteristics are presented in Table

1.



64 Table 1. Geo-ecological and soil characteristicstofly districts

District Location Soil type Mean Rainfall Mean Temp
(mm) (°C)
Tano South Lat.°700'N and 725’ Forest ochrosols 1269.0 25.7
Long. ’45'W and 215’'W
Sunyani Lat. 7 19'N and 735’ Ochrosols 1500.0 26.5
West
Long. 2 08'W and 2 31'W
Tano North Lat 700'N and 725’ Forest ochrosols 1300.0 25.3
Long 23'W and 215'W
Bekwai Lat. 600N and 8 30’N Bekwai —Oda 1500.0 26.0
Municipal Compound
Long. fOOW and 235’\/\/ Association
Sekyere Lat. 6 50'N and 710'N Forest ochrosols 1455.0 24.6
South
Long.
Atwima- Lat. 32'N and 675'N Forest ochrosols 1500.0 28.0
Mponua
Long. 200W and 232'W
Kumasi Lat. 35'N and 640’'N Forest ochrosols 1448.0 26.3
Metropolis
Long. 1’30'W and £35W
Ahafo Ano Lat. 604'N and 702’'N Forest ochrosols 1353.0 26.3
South
Long. 226'W and 204'W
East Akim Lat. B03'N and 635'N Asikuma-Atiwa- 1500.0 27.0
Ansum/Oda
Long. 0)56W and 615W Compound
Association
Kwahu Lat. 630'N and 7N Forest Ochrosol 1600.0 27.0
West
Long. ¢3C°W and 2w
Ejisu- Lat. I°15'N and £45'N Forest ochrosol 1500.0 26.0
Juabeng

Long. 615'W and 700W

65  Source; www.ghanadistricts.com
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2.2 Incidence and severity Bhytophtora leaf blight

In each field, 10 taro plants were selected anémiesl individually to assess the incidence and
severity of the disease. Disease incidence waslletddd as the percentage of plants showing
symptoms of thd>hytophtora leaf blight. Disease severity was defined as agrgage of plant
leaf surface affected by leaf blight, either lesiaor lesions plus lesion-related chlorosis and
yellowing. Disease severity was estimated on 1@agarly selected plants. Five matured leaves
showing symptoms dPhytophtora leaf blight of each selected plant was assessgéd@red on

a 12 rating scale of 0-11 (10) based on visual éxation of the proportion of leaf area affected
by the taro leaf blight disease. Severity ratings dach leaf assessed was converted into the

midpoint percentage (10). Severity score and cpomding percentages are shown in table 2.

Table 2. Leaf blight of taro rating scale and cepanding % severity score

Rating Scale (0-11) Range of leaf blade damaged Me#n leaf blade damage

0 Healthy leaves 0.0
1 0.01-1 0.5
2 1.01-5 3.0
3 5.01-9 7.0
4 9.01-18 13.5

5 18.01-38 28.0
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6 38.01-62 50.0

7 62.01-82 72.0
8 82.01-91 86.5
9 91.01-97 94.0
10 97.01-98 97.5
11 98.01-100 100

2.3 Isolation and identification &fhytophtora colocasiae

Diseased samples collected from the survey sites iept in brown paper bags and transported
to the Plant Pathology Laboratory of the CSIR-Crdpssearch Institute, Kumasi, Ghana.
Sporulated lesions on taro leaves were agitateddimls of sterilized distilled water in a 9 cm
petri dish. The resultant sporangial suspensionaidd were filtered through a cheesecloth to
remove leaf debris. Aliqout of the sporangial susp@en was mounted on a slide and observed
microscopically (SWIFT microscope mounted with cameéwift Optical Instruments, USA) at
magnification of 100X. For pathogenicity test, leasiscs (5 x 5 cm) of taro were placed on
sterilised Watman filter paper soaked with distillgater and placed in petri dishes. The leaves
were inoculated with 2 mls of the sporangial suspmen containing 10 sporangia .

colocasiae.

2.4 Data Analysis
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The experiment was unbalanced design with unemmicates per site. The data for the leaf
blight incidence and severity were analyzed ushey Genstat statistical package version 12.0
(VSN International). All the collected data werebgeted to ANOVA, followed by Duncan
multiple comparison analysis, to determine sigalffiic differences K < 0.05) among the
treatments. The means were separated by the sthedar differences at probability level of

5%.

3.0RESULTSAND DISCUSSION

Leaf blight of taro is a major constraint to tamoguction worldwide (17). In the current study,

symptoms of the disease were identified in all fleédds surveyed across the districts. The
diseased symptoms were identified on the leavasmeale and petioles of the plants (Fig. 1-7),
resulting in extensive damage of the foliage arnthpse of the petiole (Fig.7). Symptoms of the
disease appeared as small, dark brown flecks bt ligpwn spots on the upper side of the leaf
(Fig.1, 3) and water-soaked spots on the underdidbe leaf (Fig.3) as described by (4). The
spots were found to appear on several part of éa€ durface (Fig. 1) and enlarges rapidly,
becoming circular and zonate until the whole lesvdamaged. According to Brooks (2005) the
center of the lesions under dry weather conditibesomes papery and falls out producing a
shot-hole appearance (Fig. 2). Dead leaves wemdft hang on their petioles (Fig. 5) whilst

white rings of myglia (Fig. 2) were observed arouhe@ edges of the lesions which is a

prominent sign oP. colocasiae (6).

Disease incidence and severity ranged between 3@©2.5%, 6.5% and 86.5% respectively

(Table 3). The lowest incidence rate was recordech fEast Akim (65%) whilst Tano South
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recorded the highest incidence (92.5%). Consequésatst Akim recorded the least severity rate

compared to Tano North which recorded the highestrity. There were significant differences

in both disease incidence and severity across dneus district (Table 3). The low incidence

and severity rates recorded for East Akim coulddbe to the planting materials used and the

good agricultural practices observed. It was olesktrinat 67% of the fields surveyed were

research fields planted with accessions from Saandavanuatu whilst local varieties were used

in all the other districts surveyeB. colocasiae (Fig.8) was isolated from infected tissues and

was able to cause similar symptoms as observedherfigld after inoculating them on taro

leaves.

Table 3. Mean disease incidence and severity mafted@hytophtora leaf blight of taro from

selected districts

Districts surveyed

Number of fields

Incidence (%)

ev&ity (%)

Ejisu-Juaben

Kumasi Metropolis

Ahafo-Ano South

Bekwai Municipal

Sekyere South

Atwima Mponua

Kwahu-West Municipal

84.2b

90.0bc

82.5bc

65.0e

83.8bd

80.0d

80.0d

62.2bc

55.2b

37.8e

32.8e

40.9d

50.0cd

50.0cd
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East Akim Municipal 5 30.0f 6.5f
Tano South 4 92.5ab 68.3b
Tano North 4 90.0ab 86.5a
Sunyani West 4 71.7e 62.2bc
S.E 7.0 13.5
125  Values in the same column followed by the differktters were significantly different & <
126  0.05
127
128
129  Fig. 1. Multiple spots/lesions on taro leaf g.R2 leaf blight showing shot hole and white

130 mycelia around lesions
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132  Fig.3Water soaks beneath spots Fig.4. Lesside and on surface of cormel

133

134  Fig.5.Damaged leaf Fig.6.Affectedipe Fig.7. Broken petiole due tgehse
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Fig.8. Sporangia dPhytophtora colocasaie on Swift microscope (x100)

Fig. 1-7 Symptoms dPhytophtora leaf and petiole blight of taro from surveyeddl

The transportation and use of diseased plantingenadd represents a major means of
transmitting the disease. Due to the lack of dedifand resistant varieties, farmers picked
planting materials from any source and most esfpgdram volunteer crops for propagation. It
was observed from the survey that taro which usdgkta main crop grown around several low
land areas and farmers’ home has now been replacether staple crops such as rice and sugar
cane since the outbreak of the disease. Althouglmtpact of the disease on taro production has
not fully been documented in Ghana, reports fromeicountries such as Samoa shows the

detrimental effect of the disease.

4.0 CONCLUSION

Results from this current survey suggests thatbdéght of taro has become an epidemic in the
study areas, hence the urgent need to develoggtatto manage the menace. Management

strategies should however be aimed at developieptamt varieties and low cost integrated
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management packages which can easily be adoptéariners interested in taro production in
Ghana. Finally, an impact study should be condutitedetermine the effect of the disease on

taro production in Ghana.
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